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Procedure for improving the function of a short-cycle internal combustion engine, and short-cycle internal 
combustion engine with improved function and simplified structure. 

The invention concerns a procedure and a short-cycle 
internal combustion engine with improved function. 
' This engine is characterized in that each cylinder 1 is free 
of any valve, lift-type valve, or regulator or the like, such 
that the intake orifice 6 and the exhaust orifice 7 are 
continuously freely open. Means 10 for injection of air 
continuously supply the air under pressure in the direction 
of the intake orifice 6. In addition, the crankshaft 4 rotation 
angle at which this intake orifice 10 is released by the 
piston 3 is greater than the crankshaft rotation angle at 
which the exhaust orifice 7 is released by the piston 3. 
A short-cycle operation is thus obtained, i.e. less than two 
strokes leading to maximums of torque and power that 
coincide. 
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The present invention essentially concerns a procedure for improving the function of a 
short-cycle internal combustion engine, and a short-cycle internal combustion engine with 
improved function and simplified structure. 

Every internal combustion engine currently known comprises at least one cylinder, 
defining a combustion chamber, provided with at least one orifice for air intake and at least one 
orifice for exhaust of combustion gas, the said orifices being arranged in the lateral wall of the 
cylinder and a piston that moves alternately between a top dead center (TDC) point and a bottom 
dead center (BDC) point. The piston is connected to a crankshaft by a classic connecting rod 
system in such a way as to transform a continuous alternating movement into a rotary movement. 
Means for injecting fuel are also provided, this injection usually being carried out in the intake 
air This fuel can be of the light type, the gasoline type, of the heavy gas-oil type, oil, etc. 

In all four-stroke engines, the orifices for air intake and exhaust of the burned gases are 
arranged at the top of the cylinder. These intake and exhaust orifices are normally closed by 
intake and exhaust valves, respectively, that require a control system of valve rockers and cam 
shaft This creates a significant complication of the engine construction and the need to bnng 
numerous parts into motion. Besides that, in four-stroke engines, the filling of the combustion or 
explosion chambers is never perfect, which increases fuel consumption. 

On the other hand, in the known two-stroke engines, the function cycle comprises, during 
the time the piston ascends the first time, a pre-mixture of 



THIS PAGE BLAMKjusPTOi 



2583108 



air and fuel taken in at the bottom of the cylinder. During the descent of the piston, a transfer 
from the pre-mixing chamber into the combustion chamber occurs through the orifices provided 
in the piston and simultaneously an evacuation of the burned gases from the combustion chamber 
occurs. The second time the piston ascends, it produces the compression and explosion of the 
transferred gases and the cycle starts over. Thus it is possible to confirm that the transfer of the 
pre-mixtures of air and fuel from the pre-mixing chamber to the combustion chamber occurs at 
the time when the burned gases are evacuated from the combustion chamber. This necessarily 
leads to a significant intolerable loss of fuel that passes directly to the exhaust at the time of the 
transfer. 

Interest in two-stroke engines is based on their power, their simplicity in function, their 
service life, and the very reduced number of moving parts. 

The document relating to the two-stroke engine that is considered most significant by the 
requesters is US-A-2 522 649. However, according to the engine that is the object of Figures 1 to 
12, a piston 43 is provided for compression of the air-fuel mixture before it is introduced into the 
combustion cylinder. This piston thus supplies an alternative pressure. This compression piston 
43 is provided in such a way that a closure of the intake orifice occurs until the piston 33 
arranged in the combustion chamber 10 releases the exhaust orifice 25 (see Figures 2 and 3). In 
other words, this compression piston 43 makes up a sort of valve or a lift-type valve since it is 

also actuated by the crankshaft 23. 

The injection of the fuel is always carried out in the air in front of the compression piston 

in such a way that the piston compresses an air-fuel mixture. 
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The engines described in this document still present the disadvantage of being relatively 
complicated due to the presence of a special-air compression piston, thus they are costly. Besides 
that, the torque/power ratio of these engines is average or mediocre, taking into account the 
functioning conditions described in this document. 

Thus, the object of the present invention is to eliminate the disadvantages of the prior art 
by providing a solution that combines the advantage of the four-stroke engine with those of the 
two-stroke engine without their respective disadvantages. 

Thus, according to the present invention, a procedure is provided for improving the 
function of a' short-cycle internal combustion engine comprising at least one cylinder that defines 
a combustion chamber, provided with at least one orifice for air intake and at least one orifice for 
exhaust of the combustion gases, the said orifices being arranged in the lateral wall of the 
cylinder, a piston with movement alternating between a top dead center point and a bottom dead 
center point arranged in the said cylinder and closing or releasing each of the said orifices during 
its movement, the said piston being connected to a crankshaft by a classic connecting rod system, 
comprising a compression and an explosion each time the piston ascends toward the top dead 
center point, an injection of compressed air into the cylinder, called supercharging, and an 
injection of fuel, characterized in that in order to radically simplify the design of the engine, in 
particular by limiting to a minimum the moving parts, each cylinder is free of any valve, lift-type 
valve, regulator, or the like in such a way that the intake orifice and the exhaust orifice will be 
freely open, air under pressure is injected continuously in the direction of the intake orifice, the 
fuel is injected directly into the cylinder 
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independently of the air, the position of the intake orifice is provided relative to the exhaust 
orifice in such a way that the intake 'orifice, will be released by the piston during an angle of 
rotation of the crankshaft that is greater than the angle of rotation of the crankshaft at which the 
exhaust orifice is also released by the piston, in such a way as to also start the intake of air before 
the exhaust and to end the intake of air after the exhaust; preferably the angle of rotation of the 
crankshaft at which the intake orifice is released by the piston being greater than 1 80°. 

According to one embodiment that is actually preferred, the crankshaft rotation angle at 
which the intake orifice is released by the piston is between about 200 and 220° while being 
symmetrical with respect to the bottom dead center point. 

According to yet another characteristic of the procedure according to the invention, the 
crankshaft rotation angle at which the exhaust gas orifice is released by the piston is less by 
about 10 to 60°, and preferably about 20 to 40°, of the crankshaft rotation angle at which the air 

intake orifice is released by the piston. 

According to yet another characteristic of the procedure according to the invention, the 
crankshaft rotation angle at which the exhaust orifice is released by the piston is between 170 
and less than 180° while remaining symmetrical with respect to the bottom dead center point. 

According to another characteristic of the procedure according to the invention, the total 
cross section of the air intake orifice or orifices is provided in such a way that it will be 
essentially equal to two times that of the exhaust orifice or orifices. 
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According to another characteristic of the procedure according to the invention, at the 
bottom dead center point, the piston is'located in the area of the lower edge of the exhaust orifice 
and preferably also simultaneously of the lower edge of the intake orifice. 

According to another characteristic of the procedure according to the invention, the 
compression of the air is carried out using a compressor or booster, preferably driven by the 
crankshaft in such a way that the air pressure will be a function of the engine rotation speed. 

According to another characteristic of the procedure according to the invention, the ratio 
of the height of each intake orifice with respect to the piston travel is between about 0.45 and 
about 0.65, while the ratio of the height of each exhaust orifice with respect to the piston travel is 
between about 0.40 and about 0.55, the relative ratio with the exhaust orifice being lower than 
the relative ratio with the intake orifice. 

According to the present invention, a short-cycle internal combustion engine is also 
provided with improved function and simplified structure, comprising at least one cylinder 
defining a combustion chamber, provided with at least one orifice for air intake and at least one 
orifice for exhaust of combustion gas, the said orifices being arranged in the lateral wall of the 
cylinder, a piston that moves alternately between a top center point and a bottom dead center 
point arranged in the said cylinder, the piston being connected to a crankshaft by a classic 
connecting rod system, the intake orifice being offset toward the top of the cylinder in 
comparison to the exhaust orifice, the means for injecting air being provided that carry out an 
injection of air under pressure into the cylinder, called supercharged injection, and 
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means for injecting fuel are also provided, characterized in that each cylinder is free of any 
valve, any lift-type valve, or regulator or the like, in such a way that the intake orifice and the 
exhaust orifice would be continuously freely open, the means for injecting fuel opening directly 
into the cylinder and independent of the means for injection of air that inject air continuously in 
the direction of the intake orifice, the crankshaft rotation angle at which the intake orifice is 
released by the piston is greater than the crankshaft angle of rotation at which the exhaust orifice 
is released by the piston. Preferably, this engine also has all the characteristics corresponding to 
those that have been mentioned above relating to the procedure of the invention. 

Thus, it will be observed that the invention makes it possible to provide an engine 
without any valve, lift-type valve, regulator, or the like and without crankcase pressure. 

There are no parts in motion other than the piston and the crankshaft. The air is admitted 
freely and ensured continuously under pressure. 

Simply the alternating movements of the piston in the cylinder make the intake of air into 
the cylinder and/or the exhaust of the contents of the cylinder (air and/or combustion gas) 
possible. 

On the other hand, air intake takes place at more than 1 80° and starts before and ends 
after the exhaust, since only one explosion takes place each time the piston ascends toward the 
top dead center, a short-cycle engine is obtained, i.e. comprising one cycle which is less than that 
of a two-stroke engine, as it will be possible to understand using the diagram showing the 
functioning principle of the engine. 
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Due to these characteristics, in a manner that would not be expected by a person skilled 
in the art, an essentially flat torque maximum is obtained as in a four-stroke engine. Besides that, 
the increase in power is fast, as for two-stroke engines. 

Besides that, there is an intersection of the curves for torque and power as in four-stroke 
engines. 

Finally, and in a completely unexpected manner, the maximums of torque and power 
practically coincide while being relatively flat and being essentially constant over practically 
1,500 rpm. 

Besides that, due to the direct injection of the fuel into the cylinder, minimum fuel 
consumption is achieved. 

Also, an important characteristic of the invention is that the upper part of the engine is of 
a single piece, plus the crankcase, thus eliminating the problems of the head gasket and the 
different contingencies that are usually encountered. 

Due to the pressure of the intake air, the additional advantage is gained of maximum 
evacuation of burned gas due to the turbulence caused by the continuously injected fresh air, 
which leads to a decrease in engine heating. 

The pressure of the supercharged air is optional and will be a function of the desired 
performance of the engine, as is well known to the person skilled in the art. 

Other goals, characteristics, and advantages of the invention will be seen clearly in view 
of the explanatory description that will be given below with reference to the attached drawings, 
in which: 

- Figure 1 shows a schematic view of a partial vertical cross section of the engine 
according to the invention at the level of one cylinder; 
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- Figure 2 shows a diagram of the function principle of this engine; and 

- Figure 3 shows the curves of torque and power as a function of the engine rotation 

speed. 

With reference to Figures 1 to 3, the internal combustion engine comprises at least one 
cylinder 1, defining, a combustion chamber 2, provided with at least one air intake orifice 6, and 
at least one exhaust orifice 7 for combustion gases, the said orifices being arranged in the lateral 
wall of cylinder 1, a piston that moves alternately between a top dead center point and a bottom 
dead center point arranged in the said cylinder. The piston 3 is connected to a crankshaft 4 by a 
classic connecting rod system 5. 

The air intake orifice 6 is offset toward the top of the cylinder 1 with respect to the 
exhaust orifice 7. However, the intake orifice 6 and exhaust orifice 7 are located at a certain 
distance from the top or tip la of the cylinder. Preferably, several intake orifices 6 are located in 
the upper two-thirds of the cylinder. 

This engine also comprises air injection means 10 that carry out an injection of air under 
pressure into cylinder 1, called supercharged injection. These air injection means 10 can be made 
up by a classic compressor or a classic booster or preferably, according to the invention, the air 
compression means are actuated by the crankshaft and thus supply an air pressure that is a 
function of the engine rotation speed. 

These means for injection of air under pressure thus make up an air pump driven by the 
engine and are able to supply the necessary air into the cylinder 1 by scavenging or filling. 
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Means for injecting fuel 18 into the cylinder 1 are also provided, independently of the 
means for injection of air 10 and according to the invention, providing a direct injection through 
orifice 8. 

This engine is also characterized in that each cylinder 1 has no valve, no lift-type valve, 
or regulator or the like, in such a way that the intake orifice 6 and the exhaust orifice 7 are 
continuously freely open, which is well understood from a consideration of Figure 1. 

In addition, the air injection means 10 continuously supply the air under pressure in the 
direction of the intake orifice 6. 

In addition, the crankshaft rotation angle at which the intake orifice is released by the 
piston is greater than the crankcase rotation angle at which the exhaust orifice is released by the 
piston. 

Thus, due to the continuous feed of air under pressure in the direction of the intake 
orifice, the engine according to the invention starts the air intake before the exhaust and ends the 
air intake after the exhaust. 

In addition, the crankshaft rotation angle at which the intake orifice is released by the 
piston is planned to be greater by about 10 to about 60° than the crankshaft rotation angle at 
which the exhaust orifice is released by the piston. 

According to another characteristic of the engine according to the invention, the 
crankshaft rotation angle when the intake orifice is released by the piston is greater than 1 80°. 

According to a still more preferred characteristic, the crankshaft rotation angle at which 
the intake orifice is released by the piston is 
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between 200 and 220° and it is arranged in a symmetrical manner with respect to the lower dead 
center point while the crankshaft rotation angle at which the exhaust orifice is released by the 
piston is between about 170° and less than 180°. 

According to yet another characteristic of the engine according to the invention^ the lower 
edge 7a of the exhaust orifice 7 is provided in such a way as to be located in the area of the 
bottom dead center point of piston 3. 

In addition, preferably the intake orifice 6 has it lower edge 6a that is also located in the 
area of the bottom dead center point of piston 3. 

According to another characteristic of the engine according to the invention, the total 
cross section of the air intake orifice(s) 6 is essentially equal to two times that of the exhaust 
orifice(s) 7. 

Besides that, according to yet another preferred characteristic of the engine according to 
the invention, the ratio of the height of each intake orifice 6 with respect to the piston travel is 
between about 0.45 to 0.65, while the ratio of the height of each exhaust orifice 7 with respect to 
the piston travel is between about 0.40 and about 0.65, the relative ratio with respect to the 
exhaust orifice 7 being less than the relative ratio to the intake orifice 6. 

It is easy to understand that several orifices for intake 6 or exhaust 7 may be provided. 
These orifices for intake 6 and exhaust 7 are preferably located in the upper two-thirds of the 
cylinder. 

Means for injection of fuel 18 comprise a fuel injection orifice 8, a fuel injector 20, and 
an injection pump 22. 



11 



2583108 



This injection pump may be traditional whether the fuel is light like gasoline or heavy like gas- 
oil (diesel engine). 

In addition, in the case of light fuel like gasoline, a traditional ignition 24 is provided, for 
example with spark plug 26. * 4 

The function of this engine thus described is according to the procedure already 
mentioned and is the following, with reference to Figures 2 and 3, and mainly with reference to 
Figure 2. 

Thus, at the bottom dead center point, the intake orifice 6 and the exhaust orifice 7 are 
completely released, in such a way that the air is supplied under pressure by the intake orifice 6 
from means for supercharging 10. 

In the preferred case of supercharging means 10 actuated by the crankshaft 4, the supply 
pressure is a function of the engine rotation speed. For example, the pressure is 1.008 bar at start- 
up and reaches 1 .5 bar at 3,500 rpm. Naturally, these values are simply given by way of example, 
given that the supercharging pressure value may be any whatsoever, as is well known by the 
person skilled in the art. 

Thus, given that the exhaust orifice 7 is free and opens freely to the atmosphere, the 
pressure in the combustion chamber 2 is greater than the pressure in the exhaust line in such a 
way that the intake air under pressure scavenges the combustion chamber 2 and promotes the 
exhaust of the combustion gases or burned gases. 

Gradually as the piston 3 rises, the exhaust orifice 7 is closed while the intake orifice 6 is 
again partially opened due to the offset provided between the intake orifice 6 and the exhaust 
orifice 7, as in the position 
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shown in Figure 1. Thus, at this moment, a complete filling of the cylinder with air takes place 
with a pre-compression due to the injection of the air under pressure, in such a way that the 
volume of air to be compressed will become greater. 

Piston 3 continues to rise toward the top of cylinder 1, completely closing the intake 
orifice 6 and thus producing the compression of the air to the top dead center point. 

Just before arriving at the top dead center point, the fuel is injected by the injection 
means 18 comprising the injection pump 22. In the case of an engine with light fuel, of the 
gasoline type, the complete injection of the fuel is carried out before the spark plug sparks, this 
ignition being traditional for spark plug ignitions. 

In the case of an engine with heavy fuel like gas-oil, oil, etc., the injection is carried out 
several degrees before the top dead center point, by a high pressure pump and there is no ignition 
system as is well known by the person skilled in the art. 

Thus the explosion is obtained just before the top dead center point and the descent of 
piston 3 then starts by implementing the delay in chamber 2 until the piston 3 begins to release 
the intake orifice 6 (PIO = point of intake opening). 

According to the pressure level of the supercharging, the pressure value at the intake 
orifice 6 is lower than, equal to, or higher than the pressure of the delay occurring in chamber 2. 

The supply pressure value is not important since even if it is lower than the pressure 
value present in chamber 2, the combustion gases do not escape through the intake orifice 6 
except for during a fraction of a second due to the delay at the opening of the exhaust orifice on 
the order of 10 
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to about 60° of the crankshaft rotation angle 4 over the entirety of the duration of the intake and 
of the exhaust, which yields a range aUhe moment of opening or of closing of the exhaust, in 
comparison to the opening or the closing of the intake, of only 5 to 30° crankshaft rotation angle. 
The result of this is that the combustion gases escape almost instantly through the exhaust orifice 
7 when the piston comes to its release rotation, at the instant PEO = point of exhaust opening. 

This offset between intake and exhaust for the opening is essential since the continuous 
supply of air under pressure in the intake duct 6 makes it possible to cool the intake duct and also 
the piston 3 before the intake orifice is released, but also when it becomes released while the 
exhaust orifice is blocked, this cooling being greatly amplified at the time of very significant 
scavenging that takes place at the moment the exhaust orifice 7 is released by the piston 3. 

At this moment (PEO), an intensive scavenging starts due to the fresh air coming from 
the intake orifice 6 to the point PEC = point of exhaust closing. 

According to the invention, the duration of exhaust, expressed in crankshaft rotation 
angle, is less than 180°, and preferably is between about 160 and less than 180°. In the example 
shown in Figure 2, the crankshaft rotation angle (PEC-PEC) at which the exhaust orifice 7 is 
released by the piston, is equal to 175°. 

Thus, as mentioned above, due to this very significant scavenging by the air, the head of 
the piston, the cylinder, and the exhaust would be an extremely low functioning temperature, the 
cooling of the interior of the engine is very significant, which improves 
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the ease of functioning. In fact, there is very little expansion and a very low machining tolerance 
is sufficient. 

In the same way, with the same offset in crankshaft rotation angle as for the opening, the 
intake being ended at the point PIC = point of intake closing, the duration of the air intake, 
expressed in crankshaft 4 rotation angle is thus greater than 180° and preferably is between 200 
and 220°. 

In the example shown, this total intake duration is 200°. It will be noted that these 
durations of intake and exhaust are arranged symmetrically with respect to the bottom dead 
center point. 

Under these conditions, in the example shown, the duration of compression expressed as 
crankshaft rotation angle is 92.5° and it is the same as the delay, taking the point PEO - point of 
exhaust opening as the final delay point. 

It will be noted that the supercharging of the engine is promoted due to the fact that the 
entire cross section of the intake orifices 6 is essentially equal to two times the total cross section 
of the exhaust orifices 7. 

In addition, the positioning of the intake and exhaust orifices is also critical. According to 
the invention, as mentioned above, the ratio of the height of each intake orifice 6 with respect to 
the piston travel is between about 0.45 to about 0.65 while the ratio of the height of each exhaust 
orifice 7 with respect to the travel of piston 3 is between about 0.40 and about 0.55, the relative 
ratio of the exhaust orifice 7 being less than that of the intake orifice 6. 



THIS PAGE BLANK ojsptoi 



15 



2583108 



It will be noted that, during the entire cycle duration, the air pressure in the intake is 
constant and promotes proper cooling of the piston and of the cylinder. 

A short-cycle function is thus obtained, i.e. less than one cycle of a two-stroke engine 
since when the exhaust is ended, the intake and filling of the following cycle are also practically 
completed. 

The theoretical pressure diagram is shown in Figure 3 and becomes an integral part of the 
descriptive text of the patent. 

In addition, as can be seen from Figure 4, the engine according to the invention has 
power and torque curves that are entirely novel and unexpected for the person skilled in the art. 

Thus these curves have an intersection point I located before 2,000 rpm. In addition, and 
in an entirely novel manner, the maximum of the torque curve is essentially flat in such a way 
that the maximum torque is constant over practically 1,500 rpm, i.e. from 3,500 to 4,500 rpm, 
which is absolutely remarkable. 

In addition, this torque maximum essentially coincides with the power maximum, the 
power maximum also being essentially flat. Thus, this engine system yields expanded 
acceleration with exceptional power and torque. 

One engine currently subjected to testing, of the diesel type with a useful cylinder volume 
of 300 cm 3 , yields a power of 30 HP at 3,500 rpm in comparison to a commercial engine with the 
same cylinder that supplies only a power of 6 to 9 HP according to the brand, with the same fuel 
consumption. 
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Besides that, it can be observed that good commercial diesel engines yield 30 to 35 HP 
per liter, the diesel turbo engines yield 30 to 45 per liter. 

The engine according to the present invention yields a minimum of 1 00 HP per liter with 
equal consumption with an engine with the same cylinders, but which performance is at least 
three times smaller. 

This performance can be attributed to direct injection of the fuel in the combustion 
chamber 2, to the supply of air under constant pressure over the course of the same cycle, with 
the critical intake and exhaust durations mentioned above. 

In the example shown, the height of each intake orifice is 39 mm, that of each exhaust 
orifice is 34 mm, the lower edge of each intake orifice 6 and exhaust orifice 7 coinciding with 
the bottom dead center point, the total intake surface being 15.38 mm 2 and that corresponding to 
the exhaust being 7.69 mm 2 . The piston travel is 72 mm. 

It will also be understood that the lubrication of the parts in motion in the lower 
crankcase is carried out either by bubbling or by pressure due to an oil pump. In the engine, the 
lubrication is limited to the lubrication of the bearings, of the crankshaft, and of the connection 
rod (top and bottom) of the roller bearings. Sealing of the base of the piston and of the base or 
the crankcase is implemented by a scraper 28 segment preventing the lifting of the oil and which 
is located above the exhaust orifice 7 and thus the intake orifice 6 at the top dead center point. 
For this reason, the height of the piston is greater than the travel of the scraper segment. 

Other sealing segments 30, 32 are also provided, in the classic manner for sealing the gas 
in the combustion chamber 2. 
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The piston may have a traditional form for the use of a heavy fuel while in the case of a 
light fuel, the piston may be flat or curved according to the desire compression. 

Naturally, the invention comprises all the means making up the technical equivalents of 
the means described as well as their various combinations. 
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CLAIMS 



1. - Procedure 'for improving the function of a short-cycle internal combustion engine 
comprising at least one cylinder that defines a combustion chamber, provided with at least one 
orifice for air intake and at least one orifice for exhaust of the combustion gases, the said orifices 
being arranged in the lateral wall of the cylinder, a piston with movement alternating between a 
top dead center point and a bottom dead center point arranged in the said cylinder and closing or 
releasing each of the said orifices during its movement, the said piston being connected to a 
crankshaft by a classic connecting rod system, comprising a compression and an explosion each 
time the piston ascends toward the top dead center point, an injection of compressed air into the 
cylinder, called supercharging, and an injection of fuel according to any one of the claims of the 
base patent 84 09 685), characterized in that in order to radically simplify the design of the 
engine, in particular by limiting to a minimum the moving parts, each cylinder is provided 
without any valve, lift-type valve, regulator, or the like in such a way that the intake orifice and 
the exhaust orifice will be freely open, air under pressure is injected continuously in the direction 
of the intake orifice, the fuel is injected directly into the cylinder independently of the air, the 
position of the intake orifice is provided relative to the exhaust orifice in such a way that the 
intake orifice will be released by the piston at an angle of rotation of the crankshaft that is greater 
than the angle of rotation of the crankshaft at which the exhaust orifice is also released by the 
piston, in such a way as to also start the intake of air before the exhaust and to end the intake of 
air after 
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the exhaust, preferably the angle of rotation of the crankshaft at which the intake orifice is 
released by the piston being greater than 180°. 

2. - Procedure according to Claim 1 5 characterized in that the crankshaft rotation angle at 
which the intake orifice is released by the piston is between about 200 and 220°, while being 
symmetrical with respect to the bottom dead center point. 

3. - Procedure according to Claim 2, characterized in that the crankshaft rotation angle at 
which the exhaust orifice is released by the piston is less than around 10 to 60° and preferably 
about 20 to 40° then the crankshaft rotation angle at which the intake orifice is released by the 
piston. 

4. - Procedure according to Claim 3, characterized in that the crankshaft rotation angle at 
which the exhaust orifice is released by the piston is between 170 and less than 180° while being 
symmetrical with respect to the bottom dead center point. 

5. - Procedure according to one of the preceding claims, characterized in that the air is 
compressed with the use of a compressor or a booster, preferably actuated by the crankshaft in 
such a way that the air pressure will be a function of the engine rotation speed. 

6. - Procedure according to one of Claims 1 to 5, characterized in that at the bottom dead 
center point, the piston is located in the area of the lower edge of the exhaust orifice and 
preferably also simultaneously of the lower edge of the intake orifice. 
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7. - Procedure according to one any of the Claims 1 to 6, characterized in that the total 
cross section of the air intake orifice or orifices is essentially equal to two times that of the 
exhaust orifice or orifices. 

8. - Procedure according to one any of the preceding claims, characterized in that the 
ratio of the height of each intake orifice with respect to the piston travel is between about 0.45 
and about 0.65, while the ratio of the height of each exhaust orifice with respect to the piston 
travel is between about 0.40 and about 0.55, the ratio with respect to the exhaust orifice being 
less than the ratio with respect to the intake orifice. 

9. - Short-cycle internal combustion engine with improved function and simplified 
structure, comprising at least one cylinder (1) defining a combustion chamber (2), provided with 
at least one orifice for air intake (6) and at least one orifice for exhaust (7) of combustion gases, 
the said orifices being arranged in the lateral wall of the cylinder, a piston (3) that moves 
alternately between a top dead center point and a bottom dead center point arranged in the said 
cylinder, the piston being connected to a crankshaft (4) by a classic connecting rod (5) system, 
the air intake orifice (6) being offset toward the top of the cylinder in comparison to the exhaust 
orifice, means for injecting air (10) being provided that carry out an injection of air under 
pressure into the cylinder, called supercharged injection, and means for injecting fuel (18) are 
also provided, characterized in that each cylinder (1) is free of any valve, any lift-type valve, or 
regulator or the like, in such a way that the intake orifice (6) and the exhaust orifice (7) would be 
continuously freely open, the means for injecting air (10) continuously supplying 
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air under pressure in the direction of the intake orifice (6), the crankshaft (4) rotation angle at 
which the intake orifice (6) is released by the piston (3) is greater than the crankshaft angle of 
rotation at which the exhaust orifice (7) is released by the piston (3). 

10. - Engine according to Claim 9, characterized in that the crankshaft rotation angle at 
which the intake orifice is released by the piston is greater by about 10 to about 60° than the 
crankshaft rotation angle at which the exhaust orifice is released by the piston, the crankshaft 
rotation angle at which the intake orifice is released by the piston being greater than 180°. 

11. - Engine according to Claim 10, characterized in that the crankshaft rotation angle at 
which the intake orifice is released by the piston is between 200 and 220° and is arranged in a 
way that is symmetrical with respect to the bottom dead center point while the crankshaft 
rotation angle at which the exhaust orifice is released by the piston is between about 170° and 
less than 180°. 

12. Engine according to one of Claims 9 to 1 1, characterized in that the lower edge (7a) 
of the exhaust orifice (7), preferably as well as the lower edge (6a) of the intake orifice (6) are 
provided in such a way as to be located in the area of the bottom dead center point of the piston. 
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[see source for figures 1 and 2] 
[key:] 

INJECTION = INJECTION 
EXPLOSION = EXPLOSION, 
DETENTE = DELAY 
ECHAPPEMENT = EXHAUST 
ADMISSION = INTAKE 
COMPRESSION = COMPRESSION 
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[see source for figure 3] 
[key:] 

Puissance = Power 
Couple = Torque 
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Q>7) Llnvention conceme un proc6d6 et un moteur a combus- 
tion interne a fonctionnement ameltor§, a cycle court 

Ce moteur est caractertee en ce que cheque cyimdre 1 est 
depourvu de soupape, cTobturateur ou de reguteteur ou ana- 
logue de sorte que I'orffice d'admission 6 et rorffice d'echsp- 
pement 7 sent en permanence Iibrement ouverts. Des moyens 
10 dlnjection d*air afimentent en permanence de I'air sous 
pression en direction de rorffice d'admission a En outre, 
Tangle de rotation du vilebrequfn 4 pendant lequel rorffice 
d'admission 10 est degage par te piston 3 est superieur a 
('angle de rotation du vflebrequin pendant lequel rorffice d'e- 
chappement 7 est degage par (e piston a 

On obtient ainsi un fonctionnement a cycle court e'est-a- 
dire tnfexteur a deux temps aboutissant a un maximum de 
couple et de puissance qui coincident 
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La prSsente invention concerne essentiellement 
un procede d 1 amelioration du fonctionnement d'un moteur a 
combustion interne, k cycle court, et un moteur a 
combustion interne k fonctionnement amSliore, k cycle 
court, et structure simplifi£e. 

Dans tout moteur a combustion interne actuel- 
lement connu, celui-ci comporte au moins un cylindre, 
d€flnissant une chambre de combustion, pourvu d*au moins 
un orifice d , admission d f air et d'au moins tin orifice 
d'6chappement des gaz de combustion, lesdits orifices 
Stant disposes dans la paroi lateral e du cylindre, tin 
piston a emplacement alternatif entre un point mort haut 
(PMH) et un point mort bas (PMB) . Le piston est relie k un 
villebrequin par un systdme de blelle classiqiie de maniSre 
k transformer un mouvement continu alternatif en mouvement 
rotatif. Des moyens d 1 injection de carburant sont 
egalement pr§vus, cette injection 6tant habituellement 
rSalisSe dans l*air d 1 admission. Ce carburant peut Stre du 
type leger, type essence, du type lourd type gaz-oil, 
huile etc. 

Dans tous les moteurs a quatre temps, les orifi- 
ces d 1 admission d* air et dechapp ement des gaz brules sont 
disposes en haut du cylindre. Ces orifices d 1 admission et 
dechappement sont normal ement obturSs par des soup apes 
respect ivement d v admission et d ' echapp ement necessitant 
pour leur dep lac ement tine commande par des syst&mes de 
culbuteur et d'arbacame. Ceci entraine une complication 
importante de la construction du moteur et la necessite de 
mettre en mouvement de nombreuses pieces. D 1 autre part, 
sur les moteurs k quatre temps, le remplissage des 
chambres de combustion ou d* explosion n'est jamais 
parfait, ce qui augmente la consommation en carburant. 

D'un autre c8t§, dans les moteurs k deux temps 
connus, le cycle de fonctionnement comprend la realisation 
lors d'une preraiSre remontfie du piston d'un pr6-m§lange de 
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I'air et du carburant admis en bas du cylindre. Lors de la 
descente du piston 11 se produit un transfert depuis la 
chambre de pr6-ra6lange dans la chambre de combustion par 
des orifices pr6vus dans le piston et simultan6ment une 
Evacuation des gaz brflles de la chammbre de combustion. 
Lors de la deuxidme remontSe du piston, il se produit la 
compression et 1' explosion des gaz transffirEs et le cycle 
recommence. On peut ainsi constater que lors de 1» Evacua- 
tion des gaz brQlfis de la chambre de combustion, il se 
produit le transfert des pr6-m6langes d'air et de carbu- 
rant depuis la chambre de pr6-m6lange dans la chambre de 
combustion. Ceci aboutit nScessairement k une perte impor- 
tante inadmissible de carburant passant directement k 
1 1 Schappement au moment du transfert. 

L»int6r8t des moteurs 4 deux temps rSslde dans 
leur puissance, leur simplicity de fonctionnement, leur 
montSe en regime et le nombre de pieces en mouvement trds 
rfiduit. 

Le document relatif au moteur k deux temps 
consid6r6 le plus significatif par les demandeurs est 
constitute par US-A-2 522 649. Selon ce moteur faisant 
I 1 ob Jet des figures 1 k 12, on prSvoit cependant un piston 
43 de compression du mSlange air-carburant avant son in- 
troduction dans le cylindre de combustion. Ce piston donne 
done une pression alternative. Ce piston de compression 43 
est prfivu de telle sorte qu'il realise une obturation de 
1* orifice d' admission Jusqu'& ce que le piston 33 agencS 
dans la chambre de combustion 10 dSgage I 1 orifice 
d'Echappement 25 (voir figures 2 et 3). Autrement dit, ce 
piston de compression 43 constitue en quelque sorte une 
soupape 6u un obturateur d'autant qu'il est actionnfi 
Sgalement' par l»arbre villebrequin 23. 

L* injection de carburant est toujours rSallsde 
dans l'air avant le piston de compression de sorte que ce 
piston comprime un melange air-carburant. 
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Les moteurs decrits dans ce document presentent 
1 • inconvSnient d'Stre encore relativement compliques par 
la presence d'un piston de compression d'air sp6cial, done 
fort coQteux. D' autre part, la relation couple /puissance 
5 de ces moteurs, compte tenu des conditions de fonction- 

nement decrltes dans ce document, est moyenne ou mediocre. 

La presente invention a done pour but de 
remedier aux inconvenients de la technique anterieure en 
fournissant une solution associant les avantages du moteur 
10 a quatre temps avec ceux du moteur a deux temps, sans 
leurs inconvenients respect if s. 

Ainsi, selon la presente invention, on fournit 
un procedS d' amelioration du fonctionnement d'un moteur k 
combustion interne, a cycle court, comprenant au moins un 
15 cyllndre, definissant une chambre de combustion, pourvu 
d'au moins un orifice d* admission d'air et d'au moins uri 
orifice d' echappement de gaz de combustion, lesdits 
orifices etant disposes dans la parol laterale du 
cylindre, un piston a deplacement alternatif entre un 
20 point mort haut et un point mort bas etant agenoe dans 
ledit cylindre et obturant ou degageant lors de son 
deplacement chacun desdits orifices, ledit piston etant 
reliS a un villebrequin par un systeme de bielle 
elassique, comprenant une compression et une explosion a 
25 chaque remontee du piston vers le point mort haut, une 
injection d'air dans le cylindre sous pression, dite 
injection suralimentee, et une injection de carburant, 
caracterise en ce que, en vue de simplifier radicalement 
la conception du moteur notamment en limitant au minimum 
30 les pieces en mouvement, on prevoit chaque cylindre sans 

soupape, obturateur, regulateur ou analogue de telle sorte 
que 1« orifice d« admission et 1» orifice d« echappement 
soient librement ouverts, on injecte en permanence de 
l'air sous pression en direction de 1» orifice d« admission, 
35 on injecte le carburant directement dans le cylindre 
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ind6pendamment de l'air, on pr6voit la position de 
1' orifice d 1 admission relativement k 1" orifice 
d'6chappement de telle sorte que 1' orifice d' admission 
soit d6gag£ par le piston pendant un angle de rotation de 
5 l'arbre villebrequin sup6rieur k 1* angle de rotation de 
l'arbre villebrequin pour lequel 1* orifice d'6chappement 
est 6galement dggagg par le piston, de manidre en outre k 
dSbuter I 1 admission d'air avant 1 1 Schappement et k 
terminer 1» admission d'air aprds 1 ' 6chappment , de 

10 pr£f£rence I 1 angle de rotation de l'arbre villebrequin 
pendant lequel 1» orifice d f admission est d£gag£ par le 
piston <§tant supfirieur k 180° • 

Selon un mode de realisation actuellement 
pr6f§r6, 1' angle de rotation de l , arbre villebrequin 

15 pendant lequel 1» orifice d* admission est d€gag6 par le 

piston est compris entre environ 200 et 220°, tout &tant 
symStrique par rapport au point mort bas. 

Selon encore une autre caractSristique du 
proc6d6 selon 1* invention, 1* angle de rotation de l'arbre 

20 villebrequin pendant lequel 1' orifice d 1 gchappement est 

d6gag6 pair le piston est inf6rieur d' environ 10 a 60° , de 
prfifSrenced' environ 20 k 40°, k l 1 angle de rotation de 
l'arbre villebrequin pendant lequel 1" orifice d 1 admission 
d'air est d6gag6 par le piston. 

25 Selon encore tine autre caractSristique du 

proc£dS selon l 1 invention, 1' angle de rotation de l'arbre 
villebrequin pendant lequel 1' orifice d'gchappement est 
d6gagS par le piston est compris entre 170 et moins de 
180° tout en 6tant symStrique par rapport au point mort 

30 bas. 

Selon encore une autre caractSristique du 
proc§d§ selon I 1 invention, on prfivoit la section totale du 
ou des orifices d' admission d'air de telle sorte qu'elle 
soit senslblement 6gale k deux fois celle du ou des 
35 orifices d • dchappement . 



BNSDOCID: <F*. 



,25831 08A2_I_> 



2583108 



5 



Selon encore une autre caracteristique du 
procedS selon 1* invention, au point mort bas, le piston se 
trouve au voisinage du bord infSrieur de 1» orifice 
d 1 echappement , et de preference Sgalement simultanement du 
bord infSrieur de 1 1 orifice d 1 admission. 

Selon encore une autre caracteristique du 
procede selon i" invention, on realise la compression de 
l'air k l'aide d'un compresseur ou surpresseur, de 
preference entralne par le villebrequin de sorte que la 
pression d'air soit fonction de la Vitesse de -rotation du 
moteur. 

Selon encore une autre caracteristique du 
proc6d6 selon I 1 invention, le rapport de la hauteur de 
chaque orifice d* admission relativement k la course du 
piston est compris entre environ 0,45 et environ 0,65 
tandis que le rapport de la hauteur de chaque orifice 
d 1 echappement relativement k la course du piston est 
compris entre environ 0,40 et environ 0,55, le rapport 
relatif k 1» orifice d ■ Echappement etant iiifSrieur au 
rapport relatif k 1" orifice d' admission. 

Selon la prSsente invention, on fournit 
Sgalement un moteur k combustion interne k fonctionnement 
ameliore, k cycle court, et k structure simplifiee , 
comprenant au mo ins un cylindre, dSflnissant tine chambre 
de combustion, pourvu d'au molns un orifice d* admission 
d'air, d'au moins un orifice d' Echappement des gaz de 
combustion, lesdits orifices etant disposes dans la parol 
lat&rale du cylindre, un piston k dEplacement alternatif 
entre un point mort haut et tan point mort bas Etant agencE 
dans ledit cylindre, ledit piston etant reliE 3. un arbre 
villebrequin par tin systdme de bielle classique, 1' orifice 
d' admission Etant dEcalE vers le haut du cylindre par 
rapport k 1* orifice d 1 echappement, des moyens d 1 injection 
d'air Etant prEvus rfialisant une injection d»air sous 
pression dans le cylindre, dite injection sural imente e , et 
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des moyens d 1 injection de carburant sont egalement pr§vus, 
caract6ris§ en ce que chaque cylindre est depourvu de 
soupape, d'obturateur ou de rSgulateur ou analogue , de 
sorte que 1» orifice d» admission et I 1 orifice d' Echappement 
soient en permanence librement ouverts, les moyens 
d» injection de carburant debouchent directement dans le 
cylindre indSpendamment des moyens d* injection d'air qui 
injectent de l f air en permanence en direction de 1» orifice 
d 1 admission, 1» angle de rotation du villebrequin pendant 
lequel 1» orifice d 1 admission est degage par le piston est 
sup6rieur & I 9 angle de rotation du villebrequin pendant 
lequel l 1 orifice d • echappement est degage par le piston. 
De pr6f6rence, ce moteur presente ggalement toutes les 
caract6ristiques correspondantes & celles qui ont StS 
enoncees ci-dessus relativement au procede de l 1 invention. 

Alnsl, on observera que l 1 invention permet de 
fournir un moteur sans soup ape, obturateur, r6gulateur ou 
analogue et sans pression carter* 

II n'y a plus de piece en mouvement autre que le 
piston et le villebrequin. L* admission d'air est libre, et 
assurSe en permanence sous pression. 

Seuls les raouvements alternatifs du piston dans 
le cylindre permettent I 1 admission de l«air dans le 
cylindre et/ou 1 1 echappement du contenu du cylindre (air 
et/ou gaz de combustion). 

D 1 autre part, !• admission d f air ayant lieu sur 
plus de 180° et debutant avant et se terminant aprds 
1 • echappement , alors qu'une explosion a lieu k chaque 
remontee du piston vers le point mort haut, on obtient un 
moteur & cycle court, c'est-&-dire comportant un cycle qui 
est inffirieur k celui d*un moteur deux temps, comme cela 
sera comprehensible & partir du diagramme de principe de 
fonctionnement du moteur. 
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GrSce k ces caract§ristiques, on obtient de 
maniere inattendue pour un homme du metier un maximum du 
couple sensiblement plat comme un moteur k quatre temps. 
D 1 autre part, la montee en puissance est rapide comme pour 
les moteurs deux temps. 

En outre, il existe une intersection des courbes 
de couple et de puissance comme dans les moteurs a quatre 
temps • 

Enfin, et de manidre tout k fait inattendue, les 
maximum du couple et de puissance coincident pratiquement 
tout en Stant relativement plats en etant sensiblement 
constants pendant pratiquement 1500 tours. 

En outre, par 1» injection dlrecte de carburant 
dans le cylindre, on aboutit k une consommation minimum. 

Egalement, une caracteristique importante de 
l 1 invention reside dans le fait que la partie superieure 
du moteur est d'une seule piece plus le carter, en 
supprimant ainsi les problemes de Joint du culasse et les 
diffSrents al&as habituellement rencontres. 

Par la pression de ^air d 1 admission, on obtient 
encore l'avantage supplemental re de l» Evacuation des gaz 
brQles au maximum par la turbulence due k I'air frais 
injects en permanence ce qui conduit k une diminution de 
la chauffe du moteur. 

La pression de sural imentat ion en air peut Stre 
quelconque et sera fonction des performances souhaltees du 
moteur comme cela est bien connu k 1 1 homme du metier. 

D' autre s buts, caracteristiques et avantages de 
1' invention apparaltront clairement k la lumidre de la 
description explicative qui va suivre faite en reference 
aux desslns annexes dans lesquels : 

-la figure 1 reprdsente une coupe schSmatique 
verticale partielle du moteur selon l 1 invention au niveau 
d'un cylindre ; 
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- la figure 2 represente le diagrarame de 
principe de fonctionnement de ce moteur ; et 

- la figure 3 reprSsente les courbes de couple 
et de puissance en fonction de la Vitesse de rotation du 
moteur. 

En rfiffirence aux figures 1 k 3, le moteur a 
combustion interne comprend au moins un cylindre 1, 
dfifinissant tine chambre de combustion 2, pourvu d'au moins 
un orifice d 1 admission d'air 6 et d'au moins un orifice 
d'fichappement 7 des gaz de combustion, lesdits orifices 
6tant disposes dans la paroi latfirale du cylindre 1, un 
piston k dSplacement alternatif entre un point mort haut 
et un point mort bas Stant agenc6 dans ledit cylindre. Le 
piston 3 est reli6 k un villebrequin 4 par tan systdme de 
bielle 5 c las si que. 

L' orifice d ( admission d'air 6 est d6cal6 vers le 
haut du cylindre 1 par rapport k 1* orifice d'Schappement 
7. Cependant, les orifices d' admission 6 et d'fichappement 
7 se trouvent k une certaine distance du haut ou sommet la 
du cylindre. De prSfSrence, on prSvoit plusieurs orifices 
d' admission 6 situSs dans les deux tiers supfirieurs du 
cylindre. 

Ce moteur comprend aussi des moyens d' injection 
d'air 10 rSalisant une injection d'air sous pression dans 
le cylindre 1, dite injection suralimentSe. Ces moyens 
d' injection d'air 10 peuvent Stre constitute par un 
compresseur ou un surpresseur classique ou de prfiffirence 
selon 1' invention ces moyens de compression d'air sont 
entralnSs par le villebrequin et dSlivrent done une 
pression d'air fonction de la Vitesse de rotation du 
moteur, 

Ces moyens d' injection d'air sous pression 
constituent done une pompe k air entralnSe par le moteur 
et apte k fournir l'air n6cessaire au balayage ou 
garni ss age dans le cylindre 1. 
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Des moyens d» injection de carburant 18 dans le 
cylindre 1 sont Sgalement prSvus independaroment des moyens 
d 1 injection de l'air 10 et rSalisant selon I 9 invention une 
injection directe par 1» orifice 8. 

Ce moteur est en outre caracterisS en ce chaque 
cylindre 1 est dSpourvu de soupape, d'obturateur ou de 
rSgulateur ou analogue de sorte que I 1 orifice d» admission 
6 et !• orifice d'Schappement 7 soient en permanence 
librement ouverts comme cela se congoit blen k partir de 
la consideration de la figure 1. 

Par allleurs, les moyens d» injection d»air 10 
alimentent en permanence de l f air sous pression en 
direction de l 1 orifice d 1 admission 6. 

D* autre part, 1' angle de rotation du 
villebrequin pendant lequel 1» orifice d' admission est 
dSgagS par le piston est supSrieur h 1 1 angle de rotation 
du villebrequin pendant lequel 1» orifice d.' tchappement est 
dSgag£ par le piston* 

Ainsi, grdce k 1 • alimentation permanente de 
l'air sous pression en direction de 1« orifice d» admission, 
le moteur selon 1« invention dSbute l» admission d f air avant 
l'€chappement et termine 1* admission d f air apres 
1 1 echappement . 

De plus, l 1 angle de rotation du villebrequin 
pendant lequel 1» orifice d» admission est d$gag£ par le 
piston est pr6vu superieur d» environ 10 k environ 60° k 
1' angle de rotation du villebrequin pendant lequel 
l^orifice d'dchappement est degagS par le piston. 

Selon une autre caracteristique du moteur selon 
l 1 invent ion, 1' angle de rotation de l'arbre villebrequin 
pendant lequel l 1 orifice d 1 admission est dSgagS par le 
piston est supfirieur & 180° • 

Selon une caracteristique encore prdferee, 
1* angle de rotation du villebrequin pendant lequel 
I 1 orifice d 1 admission est d6gag§ par le piston est compris 
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entre 200 et 220' et est dispose de manlere symetrique par 
rapport au point mort bas tandis que 1 'angle de rotation 
du villebrequin pendant lequel 1« orifice d • echappement est 
degage par le piston est compris entre environ 170" et 
mo ins de 180°. 

Selon encore une autre caracteristique du moteur 
selon l» invention, le bord inferieur 7a de 1' orifice 
d« echappement 7 est prevu de maniere a se trouver au 
voisinage du point mort bas du piston 3. 

Par ailleurs, de preference, 1* orifice 
d« admission 6 a son bord inferieur 6a qui se trouve 
egalement au voisinage du point mort bas du piston 3. 

Selon une autre caracteristique du moteur selon 
1* invention, la section totale du ou des orifices 
d« admission d'air 6 est sensiblement egale a deux fois 
celle du ou des orifices d« echappement 7. 

D • autre part, selon encore une autre 
caracteristique preferee du moteur selon 1' invention, le 
rapport de la hauteur de chaque orifice d« admission 6 
relativement a la course du piston est compris entre 
environ 0,45 et 0,65 tandis que le rapport de la hauteur 
de chaque orifice d' echappement 7 relativement a la course 
du piston est compris entre environ 0,40 et environ 0,65, 
le rapport relatlf a 1* orifice d' echappement 7 etant 
inferieur au rapport relatif a 1 •orifice d- admission 6. 

On concolt alsement que l«on peut prevolr 
plusieurs orifices d' admission 6 ou d' echappement 7. Ces 
orifices d» admission 6 et d' echappement 7 sont de 
preference situes dans les deux tiers superieurs du 
cylindre. 

Les moyens d« injection de oarburant 18 
comprennent un orifice 8 d' injection de carburant, un 
injecteur de carburant 20 et une pompe a injection 22. 
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Cette pompe a injection peut §tre traditionnelle, que le 
carburant soit I6ger comme de 1' essence ou lourd comme du 
gaz-oil (moteur Diesel). 

D 1 autre part, dans le cas d'un carburant leger 
comme 1 1 essence , on prSvoit un allumage traditionnel 24, 
par exemple k bougie 26. 

Le fonctionnement de ce moteur ainsi decrit est 
conforme au procede prScedemment enonce et est le suivant 
en r6f6rence aux figures 2 et 3, et principalement 
relativement a la figure 2. 

Ainsi, au point mort bas, les orifices d* admis- 
sion 6 et d* echappement 7 sont entidrement de gages, de 
sorte que l f air est aliments sous pression par l 1 orifice 
d v admission 6 depuis les moyens de sural iment at ion 10* 

Dans le cas pref6re de moyens de suralimentation 

10 entralnes par le vlllebrequin 4, la pression 

d' alimentation est fonction de la viteese de rotation du 
moteur. Par exemple, la pression est de 1,008 bar au 
demarrage, attelnt 1,5 bar a 3500 tours, Naturellement , 
ces valeurs sont simplement donnees a titre indicatif 
etant donne que la valeur de pression de suralimentation 
peut Stre quelconque comme cela est blen connu & l'homme 
du mStier. 

Ainsi, etant donng que que l 1 orifice 
d' echappement 7 est libre en debouchant librement dans 

1 1 atmosphere , la pression dans la chambre de combustion 2 
est superieure k la pression dans la condulte d* echappe- 
ment de sorte que l'alr d 1 alimentation sous pression 
balaie la chambre de combustion 2 et favorise 1 Echappe- 
ment des gaz de combustion ou gaz brGles. 

Au fur et a me sure que le piston 3 remonte, 
1* orifice d' echappement 7 se trouve obturd alors que 
l'orifice d 1 admission 6 est encore partiellement ouvert 
grS.ce au decalage prevu entre 1> orifice d 1 admission 6 et 
I 1 orifice d 1 echappement 7, comme dans la position 
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representee a la figure 1. Ainsi, on r6alise a ce 
moment-la un remplissage d'air complet du cylindre avec 
une pre-compression due a 1- Injection sous pression de 
l'air de sorte que le volume d'air a comprlmer sera plus 
important . 

Le piston 3, continue a remonter vers le haut du 
cylindre 1 en obturant ensuite complement 1» orifice 
d' admission 6 et realise alors la compression de 1-air 
Jusqu'au point mort haut. 

Juste avant d'arriver au point mort haut, on 
injecte le carburant par les moyens d' injection 18 
oomprenant la pompe a injection 22. Dans le cas d«un 
moteur a carburant leger, type essence, 1- injection totale 
du carburant se realise avant 1-allumage de la bougie, cet 
allumage Stent traditionnel par allumeur et bougie. 

Dans le cas d'un moteur a carburant lourd type 
gaz-oil, huile, etc., l'lnjection se realise quelques 
degres avant le point mort haut, par pompe haute pression 
et il n'y a pas de systeme d» allumage comme cela est bien 
connu pour un homme du metier. 

On obtient dono 1* explosion Juste avant le point 
mort haut et la descente du piston 3 debute alors en 
realisant la dfitente dans la chambre 2, Jusqu'a ce que le 
piston 3 vienne degager 1* orifice d- admission 6 (POA = 
point d'ouverture admission). 

Selon le niveau de pression de sural lmentation, 
la valeur de pression a 1 -orifice d'admission 6 est plus 
faible, egale ou plus elevee que la pression de detente 
regnant dans la chambre 2. 

Cette valeur de pression d« alimentation n'a pas 
d» importance car mSme si elle est plus faible que la 
valeur de pression regnant dans la chambre 2, les gaz de 
combustion ne s'echappent par 1'orifice d' admission 6 que 
pendant une fraction de seconde grace au retard a 
l'ouverture de !• orifice d'echappement de l'ordre de 10 a 
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environ 60° d* angle de rotation du villebrequin 4 sur la 
totality de la duree de l 1 admission et de 1 'Echappement , 
ce qui donne un ecart au moment de 1' ouverture ou de la 
fermeture de 1 9 Echappement, par rapport k l'ouverture ou a 
5 la fermeture de l f admission, de seulement 5 k 30° d'angle 
de rotation de villebrequin. II en resulte que les gaz de 
combustion s^chappent presque instannement par l 1 orifice 
d 1 echappement 7 lorsque le piston vient k son tour le 
degager, k I 1 instant POE = point ouverture echappement ♦ 

10 Ce dec al age entre admission et echappement pour 

1* ouverture est essentiel car 1' alimentation en permanence 
d'air sous pression dans le conduit d 1 admission 6 permet 
de rSfrigSrer le conduit d 1 admission et Egalement le 
piston 3 avant que 1' orifice d 1 admission ne soit degage 

15 mais egalement lorsque celui-ci devient degage alors que 
l 1 orifice d 1 Echappement est obturE, ce refroidissement 
etant amplifie grandement lors du balayage tres important 
qui a lieu au moment du degagement de l 1 orifice 
d» echappement 7 par le piston 3. 

20 A ce moment (POE) commence un balayage intensif 

par I 1 air frais provenant de !• orifice d v admission 6 
jusqu'au point PFE = point de fermeture echappement. 

Selon I 1 invention, la duree de 1 1 echappement , 
exprimee en 1' angle de rotation du villebrequin, est 

25 infErieure k ISO* , de prEfErence est comprise entre 

environ 160 et moins de 180°. Dans l'exemple represents k 
la figure 2 f 1' angle de rotation du villebrequin (P0E-PFE) 
pendant lequel l 1 orifice d ■ Echappement 7 est degagE par le 
piston, est Egal k 175°. 

30 Ainsi, comme mentionnE ci-dessus, grSlce k ce 

balayage tres important de l f air, la tSte du piston, le 
cylindre et 1 1 echappement aura* une temperature de 
fonctionnement extremement basse, le refroidissement de 
I'intErieur du moteur est trds important, ce qui amEliore 
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les facllites de fonetionneraent. II y a en effet tres peu 
de dilatation et 11 suffit d'une faible tolerance 
d 1 uslnage . 

De meme, avec le mgrae decalage en angle de 
rotation de villebrequin, que pour l'ouverture, 
1' admission etant termlnee au point PFA = point fermeture 
admission, la duree de 1» admission d'air, exprimee en 
angle de rotation du villebrequin 4 est ainsi superieure a 
180», de preference est comprise entre 2O0 et 220°. 

Dans l'exemple represents , cette duree totale 
d« admission est de 200". On notera que ces duress 
d- admission et d- echappement sont disposees symetriquement 
par rapport au point mort bas. 

Dans ces conditions, la duree de la compression 
exprimee en angle de rotation de villebrequin est dans 
l'exemple represents de 92, 5 • et il en est de mgme de la 
detente en prenant comme point final de detente le point 
POE « point d'ouverture de 1 • echappement . 

On notera que la suralimentation du moteur est 
favorisee par le fait que la section totale des orifices 
d« admission 6 est senslblement egale a deux fois la 
section totale des orifices d'6chappement 7. 

D' autre part, le positionnement des orifices 
d' admission et d • echappement est egalement critique. Selon 
1' invention, comme mentionne precedemment , le rapport de 
la hauteur de chaque orifice d- admission 6 relativement k 
la course du piston est compris entre environ 0,45 k 
environ 0,65 tandis que le rapport de la hauteur de chaque 
orifice d' echappement 7 relativement k la course du piston 
3 est compris entre environ 0,40 et environ 0,55, le rap- 
port relatif k 1- orifice d • echappement 7 etant inferieur k 
l 1 orifice d' admission 6. 
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On observera que pendant toute la duree du 
cycle, la pression de 1'air dans 1» admission est constante 
et favorise mi refroidissement parfait du piston et du 
cylindre. 

On obtient ainsi un fonctionnement k cycle 
court, c f est-£-dire infSrieur au cycle d»un moteur deux 
temps car quand. 1 1 £chappement est termine, l' admission et 
le garnissage du cycle suivant sont eux aussi pratiquement 
termines. 

Le diagramme thSorlque de pression est mentionne 
a la figure 3 et fait partie int6grante du texte 
descriptif du brevet, 

D * autre part, comme on peut le voir k partir de 
la figure 4, le moteur selon I 1 invention presente des 
courbes de puissance et de couple qui sont tout k fait 
nouvelles et inattendues pour un homme du mStler. 

Ainsi, ces courbes ont un point d 1 intersection I 
sltu6 avant 2000 tours, D » autre part, et de maniSre tout k 
fait nouvelle, le maximum de la courbe de couple est 
sensiblement plat de sorte que le couple maximum est 
constant sur pratiquement 1500 tours, soit de 3500 k 4500 
tours, ce qui est tout k fait remarquable. 

D • autre part, ce maximum de couple coincide 
sensiblement avec le maximum de puissance, le maximum de 
puissance Stant 6galement sensiblement plat. Ainsi, ce 
systdme de moteur donne des accelerations franches avec 
line puissance et un couple except ionnels. 

Un moteur actuellement soumis k l'essai, du type 
Diesel avec un cylindre de volume utile 300 cm 3 donne une 
puissance de 30 chevaux k 3500 tours en comparaison avec 
un moteur de m§me cylindr6e du commerce qui ne fournit 
qu'une puissance de 6 & 9 chevaux suivant la marque, pour 
la tnSme consoromation. 
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On observera en outre que les bona moteurs du 
commerce du type Diesel donnent de 30 k 35 chevaux au 
litre, les moteurs turbo en Diesel dormant quant k eux de 
30 k 45 au litre. 

Le moteur selon la prSsente invention donne un 
minimum de 100 chevaux au litre pour une consommation 
egale k un moteur de m§me cylindrSe, mais trois fois moins 
performant. 

On peut attribuer ces performances k 1* injection 
directe de carburant dans la chambre de combustion 2, k 
l 1 alimentation de l»air sous pression constants au cours 
du mSrae cycle avec les durSes d' admission et d« Schappement 
critiques mentionnSes pr£c£demment. 

Dans l^xemple repr6sent6, la hauteur de chaque 
orifice d« admission est de 39 mm, celle de chaque orifice 
d'Schappement est de 34 mm, le bord inffirieur de chaque 
orifice d» admission 6 d • fichappement 7 colncidant avec le 
point mort bas, la surface to tale d* admission 6tant de 
15,38 mm et celle correspondant de 1 » Schappement Stant de 
7,69 mm • La course du piston est de 72 mm. 

On comprendra Sgalement que le graissage des 
piSces en mouvement dans le bas carter est r£alis6 soit 
par barbottage ou par pression d'une pompe & huile. Dans 
le moteur, le graissage se limite k la lubrification des 
paliers, du villebrequin et de la bielle (pied et tSte) 
des roulements. L»6tanch6it6 du bas du piston et du bas 
carter est r6alis6e par un segment racleur 28 empSchant la 
remontSe d»huile et qui se situe au-dessous de l'orifice 
d»6chappement 7 et done I 1 admission 6 au point mort haut. 
Pour cette raison, la hauteur du piston est sup6rieure k 
la course du segment racleur. 

D'autres segments 30, 32 d'6tanch6itS sont 
Sgalement pr6vue, de manidre classique pour I f 6tanch6it6 
des gaz de la chambre de combustion 2. 
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Le piston peut avoir une forme traditionnelle 
pour l 1 utilisation d'un carburant lourd tandis que dans 
les cas d»un carburant leger, le piston peut 8tre plat ou 
bombe, selon la compression desiree, 

Naturellement , 1* invention comprend tous les 
moyens constituant des equivalents techniques des moyens 
decrits ainsi que leurs diverses combinaisons* 
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REVENDICATIONS 



1.- Procede d« amelioration du fonctionnement 
d'un moteur a combustion Interne, a cycle court, 
comprenant au moins un cylindre, definissant une chambre 
de combustion, pourvu d'au moins un' orifice d« admission 
d'air et d'au moins un orifice, d » echappement des gaz de 
combustion, lesdits orifices 6tant disposes dans la paroi 
laterale du cylindre, un piston a deplacement altematif 
entre un point mort haut et un point mort bas etant agencS 
dans ledit cylindre et obturant ou degageant lors de son 
deplacement chacun desdits orifices, ledit piston etant 
re lie h un villebrequin par un systeme de bielle 
classique, comprenant une compression et une explosion a 
cheque remontee du piston vers le point mort haut, une 
injection d« air dans le cylindre sous pression, dite 
injection suralimentee, et une injection de carburant. 
selon l'une qelconque des revendications du brevet 
principal 84 09 685) caracterise en ce que, en vue de 
simplifier radicalement la conception du moteur notamment 
en limitant au minimum les pieces en mouvement, on prevoit 
chaque cylindre sans soupape, obturateur, regulateur ou 
analogue, de telle sorte que 1« orifice d« admission et 
1' orifice d' echappement soient librement ouverts, on 
injecte en permanence de 1-air sous pression en direction 
de i» orifice d« admission, on injecte le carburant 
directement dans le cylindre independamment de 1-air on 
prevcit la position de 1-orifice d'admission relativement 
a 1» orifice d • echappement de sorte que i» orifice 
dVadmission soit dSgage par le piston pendant un angle de 
rotation du villebrequin superieur ft l« angle de rotation 
du villebrequin villebrequin pour lequel 1« orifice 
d'echappement est egalement degage par le piston, de 
maniere en outre a debuter d'admission d'air avant 
1« echappement et a terminer 1« admission d«air apres 
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l»echappement, de preference 1» angle de rotation du 
villebrequin pendant lequel l 1 orifice d' admission est 
d6gage par le piston etant supSrieur it 180°. 

2.- Procfide selon la revendication 1, 
5 caracterisfi en ce que 1» angle de rotation de l'arbre 
villebrequin pendant lequel I 1 orifice d 1 admission est 
d£gage par le piston est compris entre environ 200 et 
220° , tout en 6tant sym6trique par rapport au point mort 
bas. 

10 3.- Pro cede selon la revendication 2, 

caract6rise en ce que I 1 angle de rotation de l'arbre 
villebrequin pendant lequel 1* orifice d 1 echappement est 
ddgage par le piston est inf6rieur d 1 environ 10 k 60° 9 de 
preference d 1 environ 20 k 40° k l 1 angle de rotation de 

15 l*arbre villebrequin pendant lequel l 1 orifice &' admission 
d»air est d£gag£ par le piston. 

4. - Procede selon la revendication 3, 
caract£ris6 en ce que 1* angle de rotation de l'arbre 
villebrequin pendant lequel !• orifice d 1 Echappement est 

20 dSgagd par le piston est compris entre 170 et moins de 
180° tout en 6tant symStrique par rapport au point mort 
bas. 

5. - Proc6d6 selon I'une des revendications 
pr6c6dentes, caract6ris6 en ce qu'on realise la 

25 compression de l"air k l»aide d»un compresseur ou 

surpresseur, de preference entraln6 par le villebrequin de 
sorte que la pression d'air soit fonction de la vitesse de 
rotation du moteur. 

6. - Procede selon I'une des revendications 1 k 
30 5, caract6ris6 en ce qu'au point mort bas, le piston se 

trouve au voisinage du bord inf6rieur de I 1 orifice d»e- 
chappement, et de preference, egalement simultan6ment du 
bord inferieur de l'orifice d'admission. 
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7. - Proc6de selon l'une quelconque des 
revendications 1 k 6, caracterise en ce que la section 
totale du ou des orifices d' admission d'air est 
sensiblement egale a deux fois celle du ou des orifices 
d • echappement . 

8. - Precede selon l'une quelconque des 
revendications precedentes, caracterise en ce que le 
rapport de la hauteur de chaque orifice d' admission 
relativement a la course du piston est compris entre 
environ 0,45 et environ 0,65 tandls que le rapport de la 
hauteur de chaque orifice d' echappement relativement a la 
course du piston est compris entre environ 0,40 et environ 
0,55, le rapport relatif a 1 'orifice d' echappement est 
inf6rieur au rapport relatif k 1' orifice d' admission. 

9. - Moteur a combustion interne a fonctionnement 
ameliore, a cycle court, et a. structure simplifies, cont- 
prenant au moins un cylindre (1), definissant une chambre 
de combustion (2), pourvu d'au moins un orifice d» admis- 
sion d'air (6) et d'aa moins un orifice d'eohappement (7) 
des gaz de combustion, leedits orifices 6tant disposes 
dans la parol laterale du cylindre, un piston (3) a 
deplacement alternatif entre un point mort haut et un 
point mort bas 6tant agence dans ledit cylindre, ledit 
piston etant relie k un villebrequin (4) par un systeme de 
bielle (5) classique, l'orifice d'admisslon d'air (6) 
etant decale vers le haut du cylindre par rapport a 
l'orifice d 'echappement, des moyens d' injection d'air (10) 
6tant prevus, realisant une injection d'air sous pression 
dans le cylindre, dite injection suralimentee ; et des 
moyens d' injection de carburant (18) sont egalement 
prevus, caractfirise en ce que chaque cylindre (1) est 
depourvu de soupape, d'obturateur ou de regulateur ou 
analogue, de sorte que l'orifice d'admission (6) et 
l'orifice d' echappement (7) soient en permanence librement 
ouverts, les moyens d' injection d'air (10) alimentant en 
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permanence de I 1 air sous pression en direction de 
1 'orifice d' admission (6) f 1' angle de rotation du 
villebrequin (4) pendant lequel l 1 orifice d' admission (6) 
est d£gag6 par le piston (3) est sup6rieur k !• angle de 
rotation du villebrequin pendant lequel I 1 orifice 
d'Schappement (7) est d6gag6 par le piston (3). 

10. - Moteur selon la revendlcatlon 9, caract6ris6 
en ce que 1 9 angle de rotation du villebrequin pendant 
lequel 1' orifice d 9 admission est d6gag6 par le piston est 
sup£rieur d 9 environ 10 k environ 60 • k 1 9 angle de rotation 
du villebrequin pendant lequel 1 9 orifice d/echappement est 
d6gag6 par le piston, 1* angle de rotation du villebrequin 
pendant lequel 1 9 orifice d 9 admission est d6gag6 par le 
piston 6tant supfirleur k 180* ♦ 

11. - Moteur selon la revendlcation 10, 
caract6ris6 en ce que I 4 angle de rotation du villebrequin 
pendant lequel 1 9 orifice d 9 admission est d6gag£ par le 
piston est compris entre 2C0 et 220* et est dispos6 de 
mani&re symStrique par rapport au point mort baa tandls 
que 1* angle de rotation du villebrequin pendant lequel 

I 9 orifice d 9 6chappement est d£gag6 par le piston est 
compris entre environ 170* et mo ins de ISO 9 * 

12. - Moteur selon l 9 une des revendications 9 & 
11* caract6rls6 en ce que le bord inf6rieur (7a) de 

I 1 orifice d 9 fechappement (7) ainsl que de pr6f£rence le 
bord inf6rieur (6a) de 1 9 orifice d 9 admission (6) sont 
pr£vus de maniSre k se trouver au voisinage du point mort 
bas du piston. 
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